A new instrument was developed for passing and holding sutures during the replacement of a bone flap. The new device is a simple straight aluminum shaft, 6 cm in length and 0.7 mm in diameter with a groove on both ends for holding the suture. The shaft can be easily bent with the fingers to attain the desired curve and more suitable manipulation.
Introduction
Replacement of a bone flap generally involves pass ing sutures through straight holes in the skull anc the bone flap using a circular needle, a needle hold er, and many forceps for clamping the sutures.6) However, this method is inconvenient and has several problems, such as the difficulty in passing a circular needle through a straight hole, the danger of dural injury caused by the sharp circular needle, the large number of forceps corresponding to the num ber of holes required for temporary clamping of both ends of each suture, and the difficulty in passing the suture, which is often wet, through a hole in a bone flap with the fingers.
We have developed a new instrument for passing and holding the sutures when replacing a bone flap to solve these problems and to perform the proce dure more easily and quickly in neurosurgical oper ations.
Instrumentation and Method
The new device (Yufu Itonaga Co., Ltd., Tokyo) is a simple straight aluminum shaft, 6 cm in length, 200 mg in weight, and 0.7 mm in diameter with a groove on each end for holding the suture (Fig. 1 ). The shaft is flexible and can be bent as desired. One end of the shaft carries a black marker.
The procedure is started after suturing the dura in a watertight manner.
1. The monofilament nylon or braided nylon suture is held at approximately 10 mm from the end with the groove of the marker end of the device.
2. The marker end with the suture is inserted into the straight hole made at the edge of the operative cranial window ( Fig. 2A ). The shaft may be bent as desired.
3. The end of the suture passed through the hole is grasped with forceps or fingers (Fig. 2B ), and the marker end holding the suture is withdrawn from the hole and slid to the other end of the suture (Fig.  2C ). 4 . The end of the suture grasped with the forceps or fingers is fixed to the non-marker end tip of the shaft (Fig. 2D ). At this stage, both ends of the sutures are held with the device. The procedure is then repeated for all holes ( Fig. 2E ).
5.
The end of the suture is released from the marker end ( Fig. 2F ). 6. The marker end of the device is completely passed through the corresponding hole of the crani al flap end (Fig. 2G ). The end of the suture released from the marker end is then recovered on the same end. At this stage, the suture has been passed through both holes of the skull and the bone flap is held with the shaft (Fig. 2H) Both ends have a groove for holding the suture. The shaft is flexible and can be bent in as desired. One end of the shaft is colored black (asterisk). Between May 1996 and July 1997 , 169 cranioplas ties were done at our institute. The new instrument was used in 80 cranioplasties for securing the cranial flap with the consent of the patient . The conventional method with a 1/2 circular needle (17 22 mm), needle holder, and many forceps for tem porary clamping of sutures was used in 79 cranio plasties. The choice of these two methods was deter mined randomly and all operations were performed by the same neurosurgeons of the authors (S .K. and H.N.). The time for securing the cranial flap (from the end of dural closure to completion of fixing the cranial flap) was measured and the number of holes The time for replacing the cranial flap with our instrument was 295.5 &plusmn; 85.1 sec (mean &plusmn; SD) , the number of holes for fixing the flap was from 3 to 9 (6.5 &plusmn; 1.6), and the time per hole was 45.8 &plusmn; 9.2 sec.
With the conventional method, the time was 407.3 &plusmn; 98.2 sec, from 3 to 9 holes (6.3 &plusmn; 1.5), and time per hole was 65.6 &plusmn; 13.2 sec. The number of holes was not significantly different (p = 0.488), but the total time for replacement and the time per hole were significantly shorter using our instrument (p = 0.0001, Mann-Whitney U test). The needle threader was originally an instrument for making a feather jig of fly fishing.3) Thread su tures can be easily passed through holes with this threader, but many clamping forceps are still necessary. Furthermore, insertion of the tip into a hole in the skull may be difficult, because this threader was not designed for inserting into a hole. On the other hand, our instrument was designed for cranioplasty. The most suitable length and diameter were determined for easy insertion, and the grooves on bilateral ends act as forceps for clamping the suture ends. Our device is made of aluminum which is rustproof and harmless to the human body. 
Discussion

